Abstract-This
INTRODUCTION
dual-field multiplier has been proposed [1] . The parallel architecture and its optimization methodology for the dual-field ECC have been presented [2] . In addition, the hardware implementation and measured results have been shown in [3] . Instead of the dual-field approaches, ECC over binary field GF (2 m ) can achieve a high throughput inherently because there is no carry propagation in the arithmetic operations, resulting in fast and compact implementations proposed recently [4] . In [4] , the high-performance architecture based on a pseudo-pipelined word-serial finite field multiplier has been shown. 
Where x, y € GF (p), and 4α 3 + 27β 2 ≠ 0 in the GF(p).
Each value of the 'α' and 'β' gives a different EC. curve. The algebraic formulae for point addition and point doubling are given as
The common arithmetic operations over GF (p) are the addition, subtraction, multiplication and inverse.
In the EC operations, there are two type of coordinates, one is affine coordinate another is projective Many ECC algorithm have been implemented [3] , [9] , and there were flexible and high speed either over GF(2m) or GF(p).The high speed parallel architecture have been implemented [3] , [5] over GF(2m). In [6] , high throughput and low power signs have been implemented over GF (p). The dual -field designs were proposed [7] , [9] , which are flexible, high throughput, parallel, and scalable for elliptic curve over GF (p) and GF (2m).
The proposed ECC processor has been synthesized using Xilinix ISE. Simulation was done with Modelsim XE 6.1e, and fabricated using TSMC 
MATHEMATICAL BACKGROUND
In this work, we focus on ECC over binary field This approach shows the significant improvements over [9] , in term of performance and power efficiency.
To speed up the performance, the coprocessor adopted full word field adder and it reduces 85% of the cycle for multiplicative inversion over finite field. To reduce the power consumption, it provides both the parallel and serial power modes. 
PERFORMANCE COMPARISION

